The purpose of this study was to determine whether the anatomic position of a lumbar disc hemiation has any significant effect on the clinical outcome of lumbar discectomy. Between January 1988 and March 1993, 80 patients with simple disc hemiations un derwent lumbar discectomy for herniated nucleus pulposus. We reviewed preoperative computed tomography scans after discography and magnetic resonance imaging of the lumbar spine. Disc hemiations were classified as central, paracentral, intraforaminal, extraforaminal, or multiregional broad-based protmsions. The Smiley-Webster evaluation scale, which divided patients into groups with excellent, good, fair, and poor clinical outcome and evaluated the long-term need for pain medication, was applied. The post operative evaluation period ranged from 6 to 48 months. The clinical outcome was then correlated with the different positions of hemiations. The frequencies of the clinical out comes were compared using the x' test. We found a poorer clinical outcome that was statistically significant in patients with central hemiations and with multiregional pro trusions. Most hemiations occurred at the L4-L5 level (58.7%). However, the level of disc hemiation was not found to be a predictor of clinical outcome. Form and anatomic position of the lumbar disc hemiation are of prognostic value for the outcome of lum bar discectomy. Further studies are required to confirm our preliminary results and even tually help improve surgical indications for lumbar discectomy. Key Words: Nucleus pulposus-Lumbar discectomy-Anatomic position-Computed tomography scanMagnetic resonance imaging.
Many clinical factors influencing the success rate of lumbar disc surgery have been determined in the past. Studies have been performed to evaluate the appearance of disc hemiations histomorphologically on computed tomography (CT) scans with and without contrast ma terial and on magnetic resonance (MR) imaging scans. The shape of a herniated disc has been described re garding the integrity or disruption of the posterior annulus and the posterior longitudinal ligament. Howev er, there is little information about the shape and position Manuscript received September 5, 1995; accepted February 15. 1996. of a hemiation in the spinal canal with respect to the clinical outcome. The purpose of this study was to eval uate the anatomic position of a disc hemiation with re gard to the postoperative success rate.
MATERIALS AND METHODS
Between January 1988 and March 1993, 170 patients were treated surgically for lumbar disc hemiations. From these, 80 consecutive patients were chosen for this ret rospective study. Patients with additional pathological findings of the lumbar spine, such as central canal steno sis, foraminal stenosis, subarticular stenosis, spondylolisthesis, or reherniation after previous surgery were excluded. There were 24 women and 56 men. Women ranged in age between 23 and 67 years (mean, 37.7 246 years), andthemen were between 25 and80years (mean, 40.9years). Legpainwasthemajor complaint of all pa tients; sometimes this wasassociated withlowbackpain (5%). The durationof symptoms ranged from 3 to 120 months. Many patients (57.1%) reported a slow onset of symptoms that increased overtime, whereas otherpa tients reported a particular event suchas lifting or twist ing with a suddenonset of clinical sjmiptoms. Thirtypa tients had a history of pathological electromyographic findings, and25.7®/o of allpatients hadneurological fmdingssuchas reduced dermatomal sensitivity, absent deep tendon reflexes, or motor weakness ( Table 3 ). The straight legraising testwasfound to be positive in 75.7% with reproduction of typical leg pain <70°. Every pa tient failedto improve under conservative treatmentwith physical therapy, epidural or selectivenerve root blocks, and pain medication given orally.
For diagnostic purposes, a CT scan had been per formed in 33 patients, and 47 patients received an MR scan for diagnostic evaluation. All these scans had been reviewedby an independent physician observer and the demonstrated hemiations had been classified as central, paracentral, intraforaminal, extraforaminal, and as multiregional, broad-based disc herniation ( Figs. 1 and 2 ).
All operations had been performed by the same op erating team as a small laminotomy or partial laminectomy and partial discectomy under loop magnification. Each patient was placed prone in a kneeling position. Anesthesia was general with intubation. Forty-one pa tients had disc herniation at the L4-L5 level (51.2%), and 39 had herniation at L5-S1. Five patients required a two-level discectomy at the L4-L5 and L5-S1 levels, one required it at L3-L4 and L4-L5, and in another pa tient a discectomy at L3-L4, L4-L5, and L5-S1 had to be performed. On the 1st postoperativeday, all patients were allowed to start walking with a physical therapist, using a lumbar corset.
To obtain the postoperative results, data of the clini cal evaluation during die postprocedure follow-up were collected by an independentphysician observer. The fol low-up period was at least 6 months, with a maximum of 48 months (mean, 12.9 months). Patients were clas sified into four groups, according to their postoperative clinical results. A modified Smiley-Webster evaluation scale (6) ,including information about theneed for reg ular pain medication, had beenused. The % test had been used to determine the significanceof our fmdings.
RESULTS
According to our postoperative evaluation scale, 39 patients had an excellent result(53.4%), 9 patients had a goodresult (12.2%), 7 patients had a fair result (9.8%), and 18 had a poor outcome (24.6%). Patients with ex cellentand good results wereconsidered satisfactory in their outcome, and those with fair or poor results were considered to have an unsatisfactory outcome ( Table 1) .
Finally the five different anatomical types of disc herniations were correlated with the results of the evalua tion scale. There was only one patient who had an ex traforaminal herniation, with a poor outcome. This has not been considered in further evaluations. Excellent postoperative results were morefrequently found in pa tients with a paracentral or intraforaminal herniation ( Fig. 3 ; Table 2 ).
In patientswith a centraldisc herniation, 52.6%had only a fair or poor outcome. On the other hand,the per centage of patients withparacentral or intraforaminal her niation wifri an unsatisfactory outcome was low (20%).
Statisticalanalysiswith the test shows that the un satisfactory outcome in patients with a central disc her niation was found to be significant, when compared with paracentral as wellas intraforaminal disc hemiations (p < 0.05 for both). Most patients in our study with intraforaminal her niations had excellent or good clinical results after the procedure. These results are in contrast to the percuta neous nuclectomy study by Mochida et al. (3) . One rea son for these divergent results might be that during nu cleotomy, it is technically difficult to remove nucleus material from an intraforaminal area. The tip of the nucleotome cannot be directed into the foramen because of the entrance point of the nucleotome through the annulus. Furthermore, there is the close proximity of the nerve root, which could easily be damaged. The in traforaminal hemiation can be addressed in an open pro cedure more easily, because herniated material can be removed ifom the foramen under direct vision and the foramen can be probed to determine the intraforaminal space. However, our results show that those patients with a central disc hemiation did not present with a better outcome in an open procedure, as suggested by Mochi da et al. Although technically the hemiation can be ad dressed, our results suggest that there may be an un derlying pathological change, for which discectomy alone is an inadequate procedure.
Mcguire and Amundson (2) published the results of a study evaluating the postoperative instability after cen tral L4-L5 discectomy with either a central or a bilat eral laminotomy approach. This proved significant for the development of an instability, when compared with the outcome of patients treated with a unilateral ap proach for a posterolateral disc herniation. Eighty-two percent of the patients aftercentral discectomy required a fusion of the operated segment within 11 months after the initial procedure. The authors recommended a bi lateral lateral fusion of the segment for all patients un dergoing L4-L5 central discectomy using either a cen tral or bilateral laminotomy approach to the disc. In our series with both L4-L5 and L5-S1 discectomies, the level of the herniation was not a prognostic indicator of surgical outcome.
Our results indicate an unsatisfactory outcome for most patients with a central disc herniation undergoing dis cectomy. Surgically, the same approach had been made in all patients included in this study. No patient had un dergone a central decompression, whichis a more desta bilizing procedurethan a laminotomy. If instability is the main reason for the unsatisfactory outcome after discec tomy for a central herniation, the reason may rather be an unstable segment presenting with a central herniation in the first place than the surgical approach itself. It may be that a nucleus pulposus protrudingthrough the cen tral portion of the annulus fibrosus weakens the archi tecture of the disc more than any other type of protrusion does. Another explanation may be that theinner disc de rangement that leads tocentral disc herniation ispreceded by a higher degree of internal disc disruption, because the central posteriorportion of the disc is normally sta bilized by the posterior longitudinal ligament. Ninomiya and Muro (4) introduceda classification for disc protru sions, basedon the degree of general degeneration of the discs, range of disc herniation, anddegree of protrusion in patients who underwent discography/disco-CT, fol lowed by corticosteroid or chymopapain injection. The postprocedure outcome in this study had not been corre lated with the pathology described.
Hirabayashi and co-workers (1) analyzed the data of their patient population who required surgery for herniated discs. The herniations were classified as pro truded, extruded, or sequestered. None of the patients with a sequestration showed a poor outcome, whereas in the group with the protrusion-type herniation, a sig nificant pooroutcome had been documented. This group required a high incidence of second operations, which led the authors to the conclusion that the pathology of a contained protruded disc remains deep to the intact annulus fibrosus and is difficult to localize underneath the longitudinal ligament. During a surgical procedure, discectomy.This has to be considered, when a decision for a surgical intervention is made. Other surgical and nonsurgical treatment options have to be taken into ac count to prevent unsatisfactory postoperative results.
